Abstract-The realization of line and load regulation in switchedcapacitor (SC)-based converters is discussed. A duty-cycle control is based on partial charging of the capacitors in the circuit. The influence on the efficiency is pointed out. The use of inductors in SC-based converters is discussed.
In the above paper [1] , a way of realizing soft switching in switchedcapacitor (SC) converters by inserting small inductors in series with the switching capacitors has been discussed. Consequently, the proposed circuit behaves like a quasi-resonant converter, with turn-on and turn-off of the transistors under zero current switching. The extent of high-current spikes arising from charging the capacitors is limited, the EMI emission is reduced, and by fully charging the switching capacitors, the maximum available efficiency is attained. In this paper, we wish to comment on the technical feasibility of the work reported in [1] and point out some possible unintentional omissions of important prior developments by the authors. Our primary objective is to clarify the operation of state-of-the-art SC power supplies in relation to the ability to regulate output voltage and the attainable efficiency. Table 1 ]. Perhaps, interested readers or the authors themselves may wish to verify the proposed resonant switchings at a sufficiently high frequency, provided that no further complications of other components occur at such a high frequency. 3) Given the rich possibilities of applications and the wide variety of commercial specifications, perhaps no researchers can make full justification to reject the usefulness of a particular design. However, for SC power supplies, it seems that the main quest is good output regulation against load and input variations; otherwise, conventional voltage multipliers (which are actually SC circuits) or charge-pump circuits, which operate with a constant input-to-output voltage ratios and are integrable, would be satisfactory. Thus, for any available SC converter, the main issue is how to fulfill the fundamental regulation requirement, which has been the subject of research in the past two decades (see also [4] ). As the proposed circuit [1] lacks the faculty of regulation, although with improved efficiency, its application could be limited. It should be noted that using an unregulated SC converter as a post-regulator, as proposed in [1] , can be highly disputable since postregulation should, for most applications, meet a very tight output regulation requirement. In fact, for most applications using SC power supplies, more than 1% variation of the output voltage is already inadmissible, and the 10% output variation under a moderately wide load range as reported in [1] is far from being practical.
The development of SC power supplies has gone through several stages of advancements, beginning from the conventional voltage multipliers and charge-pump circuits, to precision voltage step-up and step-down converters, and eventually to integrable SC power supplies. As the field continues to advance, we believe it is timely to review the salient achievements to date and perhaps to clear up misconceptions. In conclusion, as triggered from our foregoing discussion of [1] , many technical aspects of the design of SC power supplies are worth 0278-0046/$25.00 © 2007 IEEE exploring further, including the tradeoff between "regulatibility" and efficiency, soft switching at high frequencies with parasitic inductances, etc.
It has been proposed in [1] to use a slide-mode observer for a stator flux estimation in such a way that the necessity of the information about stator resistance is excluded. The next comments can be drawn in connection with this paper.
It is proved in this paper, that in the constructed observer the estimated stator current converges to the measured one and, hence a deduction is made that an estimated stator flux converges to the actual one by an integration of the sliding-mode functions Ψ sα and Ψ sβ . However, it takes place not under any conditions. Let the R r -rotor resistance, its estimation R re <> R r , ∆R r = R re − R r .
The equation for a current [1, eq. (1)], we write as follows:
The equation for current estimation is The error equation is
In a sliding-mode, not only ∆I s → 0, but d∆I s /dt → 0 as well [2] . From (3), it follows:
According to [1, eqs. (2) and (4)]
Thus, only under R re = R r , the error ∆Φ s → 0.
Because this observer requires a speed sensor, it is reasonable to compare it with a current model flux observer. Its equation is [3] dΦ r dt = −A 1 Φ r + ηL m I s .
The equation for error d ∆Φ r dt = −A 1 ∆Φ r − ∆ηΦ r + η∆L mÎs .
Comparing (7) 
